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Typologically, it is well known that there is another type of relative clauses called head-internal relative clauses (HIRCs) (Cole, 1987; Williamson, 1987; Basilico, 1996; Watanabe, 2004, among others) . It is called 'head-internal' because the relativized head noun remains in its original position as shown in (4) (some researchers propose a null operator movement, while others posit a null pronoun in the external head position, a choice of which is immaterial here). Basilico (1996) , in his study on HIRCs, made an interesting and pertinent observation that in some languages, the relativized head noun at the left periphery is still located internally to the relative clause. The sentence (5a) is an example of an in-situ HIRC in Diegueño where the relativized head noun is wi:m 'with the rock' and appears in its original position. 1 This relative clause has the structure in (4). In the example (5b), the head noun is moved to the left, leaving an obligatory resumptive pronoun in-situ. He argues that it is still located inside the relative clause, however. His evidence is based on the fact that in the example (5c), the relativized head noun is optionally moved leftward but it cannot receive the subject case-marker, which should be possible if the head noun were external to the clause. Instead, as shown in the grammatical example (5b), the relativized head noun must be zero-marked (i.e. marked with the object-marking). Thus, the case-marking shows that the fronted head noun is still internal to the relative clause, even though it appears at the left periphery. In other words, the example (5b) is an HIRC whose head noun does not remain in-situ. Let us call the relative clause in the example (5b) an ex-situ HIRC. Basilico (1996) argues that the moved head noun in (5b) is adjoined to IP via scrambling. This is illustrated in the structure below. 2 He assumes that the determiner takes a IP/TP clause, but I indicate a CP as well (a head parameter is irrelevant in the following schematic structure).
In this article, we will argue that relative clauses in Dàgáárè are also ex-situ HIRCs. However, we will demonstrate two significant properties: (i) the movement of the head in Dàgáárè is obligatory (unlike Diegueño) and (ii) the head noun lands in the left-edge position, higher than TP-i.e. the edge of CP. This is shown in the structure (7). Thus, we will call the relative clause of this type left-headed HIRCs. Notice that the relativized head noun phrase, even though it appears at the left periphery, is still internal to the CP clause. In other words, left-headed HIRCs are a subtype of ex-situ HIRCs in that the head noun is displaced, but they crucially differ in its landing site -TP vs. CP.
It should be emphasized that it is typologically significant to bring to light the existence of (7) in Dàgáárè, because such data bridge a gap in the typology of HIRCs. One of the main aims of parametric syntax and typology is to uncover principles that define possible languages (see Baker, 2001) . Typological studies in the past decades have discovered languages that allow only in-situ HIRCs (e.g. Lakhota, Navajo) as well as languages that allow both in-situ and leftheaded HIRCs (e.g. Diegueño, Mojave, Japanese). The obvious missing paradigm is languages that only allow leftheaded HIRCs. This type of language is indeed expected to exist if no other principles block the option. This is the gap that Dàgáárè fills in.
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Although movement of an internal head has been described in some detail before by Basilico (1996) and he analyzes it as optional scrambling, the obligatory left-fronted positioning of the head in Dàgáárè is typologically not known yet. It should be noted that the left-headed HIRC pattern has also been observed in Yavapai (a Yuman language) by Kendall (1976) , which was taken over in Lehmann (1984) . Lehmann, however, judges the source as unreliable and no further investigation has been carried out. 3 Therefore, confirmation of left-headed HIRCs with data from Dàgáárè (a language unrelated to Native American languages) is of much typological significance.
A word of caution is in order here. The structure of left-headed HIRCs (7) is essentially quite similar to Kayne's structure (1b) . This might be a little confusing at first, since Kayne proposed the structure for English, whose relative clauses are assumed to be ''externally-headed''. But as we have explained above, theoretically, the relative clause (1b) is indeed internally-headed (putting aside whether English has this structure or not). In this article, we assume the explicit syntactic criterion: the crucial structural difference between HIRCs and HERCs is that in the former, the external D takes a CP as its complement, whereas in the latter, it takes an NP as its complement. From this criterion, the structures (1b), (4), (6) and (7) are all internally-headed, while the structures (1a) and (3) are externally-headed. 4 The main aim of this article is to demonstrate that relative clauses in Dàgáárè are always left-headed, but still internally-headed, as those in Diegueño and Mojave are. However, Dàgáárè does not have subject-predicate agreement in most cases. Case-marking is also absent, unlike in Diegueño and Mojave. Thus, we will provide two pieces of novel evidence for left-headed HIRCs -PP relativization and possessor relativization and their interactions with coordination.
One of the crucial examples that we will focus on in this article is the following pairs of sentences in (8). In the example (8a), the complement noun of the P(ostposition) is relativized and appears at the left edge. In contrast, in the example (8b), the whole PP is pied-piped to the left edge. Building on coordination data, we will demonstrate that if relative clauses in Dàgáárè are externally-headed and have the adjunction structure (1a), relevant data become mysterious.
The organization of this article is as follows: Section 2 describes significant features of relativization in Dàgáárè, to lay ground for main discussions. Section 3 investigates the syntactic structures of two types of Dàgáárè relativization -PP relativization and possessor relativization -in relation to coordination, and argues that Dàgáárè relative clauses belong to what is called a left-headed HIRC in Hiraiwa (2005 . Section 4 discusses typological implications. Section 5 concludes the article.
Elements of Dàgáárè relativization
Dàgáárè is a Mabia (Oti-Volta) language of the Gur branch of the Niger-Congo family and is spoken in the Upper-West region of Ghana. The language is spoken by approximately two million people. In this article, we will focus on the Jirapa dialect of Dàgáárè, the major dialect, which is also known as the Central dialect. Most readers and books for schools are written in this dialect, and the so-called standard Dàgáárè is based on it. The syntax and semantics of Dàgáárè relativization has been little described except for brief discussions in Bodomo (1997 Bodomo ( , 2000 . Therefore, we A. Bodomo, K. Hiraiwa / Lingua xxx (2009) aim to reveal the workings of relativization in Dàgáárè. In so doing, it will become clear that Dàgáárè relativization has much to contribute to general linguistics and theoretical linguistics. In particular, this article shows that Dàgáárè has left-headed HIRCs, which are typologically almost unnoticed. Furthermore, our data show that a language can have left-headed HIRCs even though it does not allow in-situ HIRCs (or at least it allows very marginal in-situ HIRCs), in contrast with a language like Diegueño.
In this section, we will take a closer look at syntactic features of Dàgáárè relativization. The first section focuses on the exterior syntax such as determiners, and the second section examines the interior syntax with special focus on preverbal particles, C and the subject position.
The exteriors
As the declarative sentence (9a) shows, Dàgáárè is an SVO language with no null pronouns or overt agreement. It does not have scrambling and the word order can only be changed via Ā -movement (Wh-movement, focus-movement, or topicalization). Bodomo (1997 Bodomo ( , 2000 and Dakubu (2005) present detailed overviews of aspects of the grammar of Dàgáárè. Many declarative root sentences have the postverbal declarative focus particle lá, behaviors of which are extremely complicated (see Dakubu, 1992; Bodomo, 1997 Bodomo, , 2000 Hiraiwa and Bodomo, 2008 for some discussions). Dàgáárè is an obligatory Wh-fronting language as shown in the Wh-Question (9b). Dislocated Wh-phrases are followed by the focus particle and the complementizer ka. 5 Now let us examine relative clauses in (10) in detail.
In Dàgáárè relativization, the head noun of the relative clause -indicated in boldface -comes in the initial (i.e. leftedge) position of the relative clause, just like Wh-phrases. The relativized head noun takes the definite determiner à and the distal demonstrative determiner ná. The deictic distal meaning of the latter, however, disappears in relativization, as in many other Gur /non-Gur languages, and this indicates that the demonstrative determiner in question has grammaticalized in some sense (cf. Kayne, 2008) . In addition, the particle náng has to come before the verb. As we will show, this element is a complementizer. In Dàgáárè relativization, there is always a gap with a systematic exception for relativization of possessors or objects of postpositions, where a resumptive possessive pronoun is required as we will see later. Otherwise, if a resumptive pronoun is used in the examples below, they are ungrammatical.
In Dàgáárè, there seems to be no grammatical relational restriction on relativizable elements (see Keenan and Comrie, 1977) . It is possible to relativize a possessor noun phrase in Dàgáárè. It is most natural to leave the possessee A. Bodomo, K. Hiraiwa / Lingua xxx (2009) Please cite this article in press as: Bodomo, A., Hiraiwa, K., Relativization in Dàgáárè and its typological implications: Leftheaded but internally-headed. Lingua (2009), doi:10.1016/j.lingua.2009.06.008 noun phrase in-situ with a resumptive possessive pronoun, but it is also grammatical to pied-pipe the entire noun phrase. 6, 7 Furthermore, it is also licit to relativize the object of postposition and the object of comparison in Dàgáárè.
The structure of the PP relativization and the possessor reltivization will be discussed in greater detail in Section 3. Crucially, Dàgáárè does not allow in-situ HIRCs unlike some other Gur languages (Bùlì (Hiraiwa, 2005 , Mooré (Peterson, 1974; Tellier, 1989) , Dagbani (Wilson, 1963) ), where the relativized head noun can remain in its original position. Compare (10b) with (14). 8 A. Bodomo, K. Hiraiwa / Lingua xxx (2009) Because there is much parallelism between relative clauses and noun phrases cross-linguistically, let us examine the syntax of DP in some more detail. First, let us look at the placement of determiners. The element ná in Dàgáárè usually functions as a demonstrative determiner in Dàgáárè.
The definite determiner à cannot basically be deleted (without changing the definiteness reading) when the DP appears without a relative clause, while the demonstrative ná can be omitted.
One puzzle about the Dàgáárè DP structure is the fact that it is uniformly head-final except for the definite determiner à. Given the SVO word order of Dàgáárè, the head-final DP word order is presumably derived from movement. 9 Specifically, we assume that the demonstrative head Dem has an EPP feature [+DP] that attracts the closest DP to its specifier, whereas the D head lacks such a feature. The derivation is represented as follows. The D lacks an EPP feature and hence nothing comes to its specifier. On the other hand, The Dem has an EPP feature and hence the entire DP moves to its specifier. As a result, the ''D NP Dem'' order obtains.
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In relative clauses, the demonstrative ná is optional and its presence/absence does not affect a semantic interpretation. On the other hand, the complementizer náng is obligatory. Significantly, the definite determiner à can also be omitted, with the demonstrative ná retained. If both the demonstrative and the definite determiner are omitted, however, the sentence becomes ungrammatical as a definite relative clause; it can only be interpreted as an indefinite relative clause.
Thus, the fact that the definite determiner is freely omitted in relative clauses but not in non-relative contexts suggests that the determiner à in relative clauses is located in a different position. We propose that it in fact takes a CP clause as a complement, as shown in (19) (see Kayne, 1994). 10 In other words, the determiner à takes the DemP as its complement in noun phrases, but it takes the CP instead in relative clauess. 11 In DPs, the demostrative ná clearly forms a constituent with the noun phrase, as shown by the clefting test below.
A. Bodomo, K. Hiraiwa / Lingua xxx (2009) One might wonder if ná has grammaticalized into a complementizer in relative clauses, as that in English. There is good reason, however, to think that ná in relative clauses is a determiner not a complementizer. Consider the pair (21).
As the sentence (21b) shows, the numeral ànúú can come to the right of ná. This should be impossible if ná were a clausal functional head (like C(omplementizer)) as shown in (22). 12 Similarly, when two modifying clauses are coordinated to modify the relativized head noun, ná cannot appear in the second conjunct. If ná were a complementizer, it would be expected to appear in both conjuncts. Compare the Dàgáárè examples (24) with the English counterpart.
A. Bodomo, K. Hiraiwa / Lingua xxx (2009) Finally, let us address a significant question of whether the relationship between the relativized head and the gap (or its resuptive pronoun) is mediated by movement or control or a kind of binding. As shown in the examples (25), the fact that relativization in Dàgáárè is subject to islands/subjacency suggests that the former is right. They show that relativization out of a complex NP or an adjunct clause is illicit in Dàgáárè. Note that island effects remain irrespective of the presence/absence of the resumptive pronouns.
The interirors: complementizer and particles
We now turn our attention to the interiors with particular focus on the preverbal particles observed in relative clauses and the position of the subject. We provide evidence that the particle náng is a complementizer. It cannot be omitted in Dàgáárè relativization and therefore is an indispensable syntactic ingredient.
Preverbal particles
Dàgáárè has a rich inventory of preverbal Tense-Aspect-Mood particles (see Bodomo, 1997) . The preverbal particle nang has other uses in the grammatical system of Dàgáárè. Outside relative clauses, one of its clearest uses is as a preverbal particle that means 'still'. Note, however, that the tone is low in this use.
In relativization, on the other hand, it is marked with a high tone.
The high-tone complementizer náng is also used in temporal adverbial clauses.
Despite the morphological identity, these particles are distinct syntactic heads. The complementizer náng can in fact co-occur with the preverbal particle nàng. Furthermore, it can also co-occur with other preverbal particles such as the past tense particles da and zaa. Crucially, the complementizer náng precedes all of those so-called preverbal particles.
Whereas the relativizing particle náng must precede the tense and all the other particles, the preverbal particle nàng must follow the tense particle.
The future particle nà also follows the complementizer náng, as shown below.
It is worth noting that the fact that these tense particles can occur within the relative clauses in Dàgáárè indicates that the relative clauses are fully finite (and hence not ''reduced'' in any sense). 13 The co-occurrence and word order facts demonstrate that the relativizing particle náng is a complementizer.
C, subject, and verb
As the examples in (34) show, the time adverb in Dàgáárè can be placed at the right edge of the clause (34a), or at the left-edge of the clause (34b), but not in the medial positions (34c)-(34e). In either case, the natural assumption is that the former is adjoined to TP and the latter is topicalized. The grammatical example (34f) indicates that the temporal adverb can also incorporate into T. Now let us examine adverb placement in relative clauses. An embedded adverb cannot come before the complementizer (35c). It cannot be placed before the demonstrative ná (35d) or just after it (35e). Neither can A. Bodomo, K. Hiraiwa / Lingua xxx (2009) the adverb precede the relativized head noun (35f). Thus the well-formed adverb placement is either between the complementizer náng and the verb (35b) or at the end of the relative clause (35a). The fact that the adverb cannot precede náng shows that the latter is located higher than T. Therefore it confirms our conclusion that it is C.
Assuming that the adverb in the example (34b) is a topic position, [Spec, TopP] , the ungrammaticality of the examples (35e) and (35f) suggests that relative clauses lack a TopP projection. In fact, no topicalization is allowed in Dàgáárè relative clauses. Now, notice that the subject in the relative clause must precede the conplementizer. We assume, adopting Rizzi (1997) , that the left periphery of the CP domain is decomposed into layers of functional categories: TopicP (TopP), ForceP (ForceP), FocusP (FP), and FinitenessP (FinP). 14 The natural conclusion then will be that the Fin head has an EPP feature just like T, and requires the subject -the closest element -to move to its specifier (see Hiraiwa, 2005 and Chomsky, 2000 . In fact, such a subject movement over C is well attested in some other Gur languages (Hiraiwa, 2005 .
Interim summary
To summarize, Dàgáárè relativization involves a left-moved head noun and the complementizer (Fin) náng. The subject obligatorily moves to [Spec, FinP] . The relativized head noun optionally takes a definite determiner and a A. Bodomo, K. Hiraiwa / Lingua xxx (2009) Please cite this article in press as: Bodomo, A., Hiraiwa, K., Relativization in Dàgáárè and its typological implications: Leftheaded but internally-headed. Lingua (2009), doi:10.1016/j.lingua.2009.06.008 demonstrative for definite relative clauses. The particle náng is best understood as a complementizer given the cooccurrence and word order evidence. In contrast, the placements of the demonstrative ná show that it is not a complementizer. Rather it is a constituent of the relativized noun phrase.
(37) a. The relativized head always appears at the left edge of the clause.
b. The demonstrative ná is not a constituent of the relative clause (i.e. it is not a complementizer, either). c. The complementizer náng is located structurally higher than other preverbal TAMP particles. d. Movement is involved.
Having established the internal structure of the relative clauses in Dàgáárè, in the next section, we will show evidence that the relativized head nouns are still located internally to the relative clauses.
Left-headed but internally-headed relative clauses
Given the fact that Dàgáárè is an SVO language, it is indeed expected that its relativized head noun appears at the left periphery, not at the right periphery, according to Emmon Bach's correlation between word order and Whmovement (see Bach, 1971 ; see also Bresnan, 1970) . As we have shown in the first half of this article, Dàgáárè does not allow what is clearly considered to be in-situ HIRCs. Namely, the relativized head noun cannot remain in-situ. Rather, the relativized head noun is always placed at the left edge of the clause, just as in English. This is apparently in accordance with Peter Cole's generalization that HIRCs are limited to SOV languages (see Cole, 1987) . However, Hiraiwa (2005) argues that such a word order generalization does not hold cross-linguistically and shows that there are Gur languages that have SVO word order but still allow in-situ HIRCs perfectly, as first noticed by Tellier (1989) . The important question, then, concerns the precise structure of the relative clause in Dàgáárè-where does the fronted relativized head noun reside, and is it external or internal to the relative clause? If evidence suggests that it is internal despite its appearance, Dàgáárè provides a significant example of another new type of HIRC: left-headed HIRCs. As we have seen, however, mere word order does not tell us whether the left-peripheral head is internal or not. 15 Basilico (1996) notes the existence of HIRCs in Diegueño and Mojave with its relativized head displaced but yet clause-internally. As we have seen in Section 1, movement of the head noun in front of the subject is optional and he argues that it targets the TP-adjoined position. In this section, we argue that Dàgáárè relative clauses are indeed internally-headed and hence instantiate ex-situ HIRCs. However, Dàgáárè crucially differs from those languages in that the landing site of the internal head noun is the CP-edge and the movement is always obligatory.
(38) a. The head noun in Dàgáárè is obligatorily moved.
b. The landing site is the edge of CP - [Spec, ForceP] .
These are in fact naturally expected given that Dàgáárè is a Wh-movement language and there is cross-linguistic parallelism between Wh-questions and relativization. Recall also that Dàgáárè does not have scrambling.
The proposed structure is shown in (39) (successive-cyclic movement is not indicated for simplicity). In other words, the left-moved head noun is located at the edge of CP, but crucially not outside of the relative clause. Translating a CP-recursion structure into Rizzi's articulated CP clausal structure, the head noun undergoes an Ā -movement to a higher CP layer [Spec, ForceP] . Recall that the complementizer náng has an EPP feature and hence the closest DP -the subject -moves to [Spec, FinP] . Because the determiner à lacks an EPP feature in Dàgáárè (see Section 2), the relativized head noun does not move to [Spec, DP] , remaining internally to the relative clause. 16 Dàgáárè strikingly differs from some other Gur languages (such as Bùlì; see Hiraiwa, 2005 in that an in-situ HIRC is impossible. Furthermore, unlike Diegueño and Mojave, whose head-raising is simply an option, the movement of the head noun is obligatory. If correct, then the existence of Dàgáárè-type left-headed HIRCs is of considerable typological significance. The existence of left-headed HIRCs, if established, also has far-reaching consequences for the cross-linguistic typology of HIRCs. First, this type of ex-situ HIRCs has not been observed in the literature. Second, most importantly, it suggests a totally new picture of the typology of HIRCs (cf. Gorbet, 1977; Cole, 1987; Culy, 1990 ) and a careful re-examination of the relative clauses that have been simply assumed to be HERCs. Furthermore, it provides another piece of evidence against Cole's Generalization (Cole, 1987) that HIRCs are restricted to languages with null pronouns and SOV word order; Dàgáárè neither allows null pronouns nor shows SOV word order.
In the reminder of this article, we demonstrate that Dàgáárè relativization is an instance of left-headed HIRCs, based on two empirical arguments -coordinated PP relativization and coordinated possessor relativization. The evidence is based on syntactic constituency, which is one of the most solid tests for syntactic structures in transformational syntactic theory. The conclusion is further supported by the ungrammaticality of extraposition of relative clauses and the Indefiniteness Restriction.
PP relativization and pied-piping
Dàgáárè has a number of postpositions. For example, the postposition 'in' takes a noun phrase as its complement. In Dàgáárè, there are two ways to relativize the complement of P: either a P is stranded with a resumptive pronoun of the relativized head noun as in the example (41a) or it is pied-piped with the relativized head to the initial position as in the example (41b). In the former case, the resumptive pronoun is obligatory. 17 That both relative clauses in (41) allow the same interpretaion in which the relativized head is alone is supported by the fact that they can be an answer to a Wh-question (42).
If the relative clause is internally-headed and left-headed, the structure should be as follows.
The pied-piping facts alone, however, do not provide us with decisive evidence for left-headed HIRCs. In fact, they could also be accounted for if the relative clauses in Dàgáárè were externally-headed (whether (1a) or (3)). Under such an analysis, one might say that the PP (the postposition and the resumptive pronoun) is actually moved to [Spec, ForceP] and the relativized head noun is base-generated in a position external to ForceP (it is base-generated externally in traditional analyses or is raised in Bhatt's (2002) analysis). This hypothetical derivation is illustrated in the structure (44).
Of course, this analysis poses a conceptual question: why is the PP moved to [Spec, ForceP] ? Furthermore, even if one could somehow motivate this movement, it would be necessary to restrict such a movement only in cases where the complement of P is an empty category.
However, this analysis makes a wrong prediction. The derivation (44) should expect that the coordination of PP relative clauses would be grammatical, with the PPs fronted to [Spec, ForceP] in each conjuncts. This is in fact grammatical in English, whose relative clauses are allegedly externally-headed (see Bhatt, 2002 for extensive evidence). However, such examples are ungrammatical in Dàgáárè, contrary to the prediction. As shown in (47b), when the P is pied-piped, the sentences result in ungrammaticality. Instead, the PPs must be left in-situ with resumptive pronoun as in (47a).
One might wonder if the sentence (47b) is ungrammatical, because the movement of PP in the second is not licensed for some reason. However, the sentence is still ungrammatical even if the PP is left in-situ with the resumptive pronoun.
All of these facts are mysterious if the relative clause in Dàgáárè permits an externally-headed structure at all. The ungrammaticality of (47b) is explained if the relative clause in question has the head-internal structure as illustrated in (49). This is because the PP and the head noun must form a constituent and hence there is no way to coordinate CPs excluding the relativized head noun and to produce the surface form (47b).
On the other hand, the example without pied-piping (47a) is naturally explained as a result of Across-the-Board extraction of the possessor relativized noun phrase as depicted in (50).
Possessor relativization and pied-piping
The second evidence comes from possessor relativization. Recall that Dàgáárè allows possessor relativization (51a). Of great importance for our discussion is the fact that the sentence (51b) is also grammatical, where the whole possessor-possessee complex has been moved to the left (the resumptive pronoun is required in (51a) and slightly preferred in (51b).
The syntactic derivation of possessor relativization with pied-piping is represented below where NP 1 is gánè and NP 2 is the possessor .
Again, an interaction of coordination and pied-piping demonstrates that the relativized head is still internal to the relative clause. This is expected given that the relative clauses in English are externally-headed and the relativized head noun and the relative pronoun (plus the possessed NP) do not form a syntactic constituent. In contrast, in left-headed HIRCs, the relativized possessor NP and the pied-piped possessed NP form a syntactic constituent and are located in [Spec, ForceP] (see (52)). Hence the coordination fails with pied-piping because the form is never derivable under the leftheaded HIRC structure, as shown in the examples (55) and (56).
We should mention that this point can also be illustrated with coordinated relative clauses.
This eliminates the possibility that coordinated possessor relative clauses have a totally different structure. Hulsey and Sauerland (2006) show that extraposition is ungrammatical even in English, when a raising derivation -a head-internal structure in their terms -is forced. They argue that English relative clauses are structurally ambiguous between head-external and head-internal structures. Thus, when an idiom chunk or reconstruction is involved as in (61) and (62), extraposing the relative clause is prohibited, just as we have seen in Dàgáárè (the examples are cited from Hulsey and Sauerland, 2006) . *I saw the picture of himself i yesterday that John i liked.
Thus the ungrammaticality of extraposition in Dàgáárè and a certain type of relative clauses in English are expected given the structure (39).
Non-restrictives and the indefiniteness restriction
Another piece of corroborating evidence is the lack of appositive relative clauses in Dàgáárè. Dàgáárè lacks non-restrictive relative clauses with a proper noun as a head noun, as indicated by the ill-formed example (63).
If the proper noun Dàkóráá is accompanied by the definite determiner and the demonstrative, the relative clause obligatorily becomes restrictive, which restricts a set of people whose name is Dàkóráá.
The absence of non-restrictive relative clauses in Dàgáárè would be puzzling given that no other principles prevented the language from allowing non-restrictives.
However, it straightforwardly follows if the structure of the relative clauses in Dàgáárè is always internally-headed. It has been well known in the literature that HIRCs are cross-linguistically subject to what Williamson (1987) calls The Indefiniteness Restriction. Thus, relativized head nouns of HIRCs must always be indefinite. A famous example in Lakhota is cited below. Note that the relativized head noun can take the indefinite determiner, but not the definite determiner.
Not surprisingly, an in-situ HIRC in Lakhota disallows a non-restrictive relative clause. Thus, the following sentence, with the first person pronoun as an internal head, is ungrammatical. Now, we correctly expect that a proper noun, which is clearly a definite noun phrase, cannot appear as a relativized head in Dàgáárè despite the fact that it appears at the left periphery as in English. This is so, precisely because the relative clause is internally-headed and hence must conform to the Indefiniteness Restriction. And to the best of our knowledge, there is no language attested at this point in which non-restrictives are formed using HIRCs.
Finally, it should be emphasized that the coordination facts, the impossibility of extraposition, as well as the Indefiniteness Restriction all demonstrate that relative clauses in Dàgáárè are unambiguously internally-headed. If Dàgáárè allowed externally-headed relative clauses in addition to internally-headed relative clauses, the coordinated PP/possessor relativization, extraposition, and a non-restrictive relative clause should all be grammatical. 19
Alternatives
The editors for Lingua pointed out a possibility that the coordinated relative clauses in English and Dàgáárè actually involve a deletion of an identical relativized noun phrase. The schematic structure would then be something like below.
Under this analysis, what are syntactically coordinated are two identical noun phrases -external relativized head nouns -, rather than relative clauses. But phonological deletion of the second identical NP gives rises to the appearance that two relative clauses (ForcePs) are are coordinated. If this is a possible analysis, the apparent coordination facts lose their force. For example, one could argue that the grammaticality of the coordination in English is due to the deletion rule, while its ungrammaticality in Dàgáárè is due to an absence of such a rule (whatever an explanation for this asymmetry may be). If so, the (un)grammaticality in English and Dàgáárè would not tell us anything about the syntactic structures of their relative clauses.
Of course, such an analysis requires a principle of deletion that does not overgenerate unwanted sentences and such a rule must also be general enough. We do not think of any such principle, but let us simply suppose that such a deletion existed. However, this alternative can be explicitly excluded for Dàgáárè because the language uses different coordination markers for nominal and clausal coordinations. While the clausal coordinator is ka as we have seen above, the nominal coordinator is ne.
The use of ka in the sentences (47a) and (55a) clearly demonstrates that the coordinated relative clauses in question are an instance of clausal coordination. If it were a nominal coordination with the second identical noun elided as in the structure (67b), the coordinator should have been ne. Thus the alternative analysis (67b) is excluded for Dàgáárè, which supports our conclusion that Dàgáárè relative clauses are internally-headed.
In the case of English, the situation is a little more complicated because the coordinator and is used both for nouns and clauses. However, the same point can be made by using the coordinator but. It can conjoin clauses but not noun phrases.
(69) a. I ate a banana and/*but a mango.
b. I ate a banana and/but she ate a mango. (45) and (53) were a coordination of noun phrases as represented in the structure (67b), we would expect that a use of but would lead to ungrammaticality. This prediction is not borne out, however.
Now if the sentences
(70) I met the woman [whose son I teach] but [whose daughter I don't know well].
Thus, it is legitimate to think that the coordinated relative clauses in question do not involve an elided head noun in either language. Therefore, the asymmetry in the coordination of relative clauses between English and Dàgáárè shows the asymmetry in the structure: the externally-headed structure for English and the internally-headed structure for Dàgáárè.
Let us further consider another alternative analysis that an anonymous reviewer pointed out, in which the entire PP or the entire possessor-possessee NP is an external head in the traditional adjunction analysis or in Bhatt's (2002) raising and reprojection analysis.
The obvious difficulty is to characterize the proper relation between a higher verb and these complex noun phrases. The analysis of PP relativization (71a) means that the entire category is a PP, which cannot function as an argument in a higher clause. Indeed, such a PP cannot combine with the verb 'to buy' without a relative clause to mean 'I bought the car', whereas the PP relativization with pied-piping has exactly that interpretation.
The same difficulty arises for the possessor relativization (71b). Again, the noun phrase without a relative clause in the example (73a) only allows the interpretation in which the entire noun phrase is a thematic object of the verb ('I saw the woman's book'). In contrast, the one with a relative clause in the example (73b) allows the interpretation in which only the possessor NP1 is a thematic object of the verb. This is unexpected under the head-external analysis as shown in the derivations (74), because in either example, the same noun phrase à is in the same position -the direct sister position of the verb, No such problem arises if the relative clauses are internally-headed even though left-headed in Dàgáárè on the surface. In fact, this kind of phenomena are also observed in other Gur languages that allow in-situ HIRCs. In what appear to be clearly in-situ HIRCs (as well as ex-situ HIRCs), possessor relativization and PP relativization are semantically felicitous, as illustrated in the examples (75) and (76) from Bùlì (see Hiraiwa, 2005 for extensive discussions about Bùlì). 20
Typological implications
Having established that relative clauses in Dàgáárè are left-headed HIRCs, we would like to consider some typological implications (see Hiraiwa, in preparation for extensive discussions on cross-linguistic typology of HIRCs).
In the typology of Wh-questions, three types of language have been attested: Wh-in-situ languages, optional Whmovement languages, and Wh-movement languages.
Similarly, there are theoretically three possible types of HIRCs permitted by a parametric theory. There are languages that only allow in-situ HIRCs. There are also languages that allow both in-situ and ex-situ HIRCs. However, the third-type, a language that only allows ex-situ HIRCs (i.e. left-headed HIRCs), has been unattested in the previous literature. As we have shown, Dàgáárè bridges this missing gap in the typology of HIRCs.
If we include HERCs, we obtain the following typology.
Let us touch on the two gaps in the chart (79). First, right-headed HIRCs should be in principle absent as long as specifiers are always located at the left-hand branch universally (Kayne, 1994; Chomsky, 1995) . Thus the structure (80) is not possible under this assumption.
However, it is still technically possible to have right-headed HIRCs under this assumption. Suppose that the relativized head noun moves leftward to [Spec, CP] as we have seen in Dàgáárè. Now suppose that the TP undergoes a remnant movement to a higher position. This derivation is illustrated below.
In fact, this is the way to derive right-headed relative clauses in Kayne's theory. As long as such TP movement is shown to be possible, we would expect right-headed HIRCs. The prediction is at least not borne out in Japanese. Japanese allows HIRCs as well as right-headed/prenominal relative clauses (Kuno, 1973; Kuroda, 1992) . Now recall the Diegueño data in Section 1: Case-marking provides a direct clue about where a relativized head noun is located. Now in the HIRC example (82a), the relativized head noun ringo 'apple', being the subject in the relative clause, must take nominative Case-marking. In contrast, in the right-headed relative clause (82b), the same relativized head must take accusative Case-marking, which comes from the higher verb tabe 'to eat'. This demonstrates that right-headed relative clauses in Japanese can never be internallyheaded.
The other gap in the chart (79), internally-headed head-external relative clauses, is more straightforward. It is theoretically predicted to be impossible because a relative clause cannot be internally-and externally-headed at the same time, and indeed, to the best of our knowledge, no one has argued for this type of relative clause so far. 21
Conclusions and further issues
In conclusion, the availability of pied-piping in PP and possessor relativization shows that what looks like an externally-headed relative clause in Dàgáárè is indeed internally-headed, with the relativized head noun moved to the left edge but still remaining clause-internal. We have argued that the head obligatorily moves to [Spec, ForceP] just as a Wh-phrase does. Dàgáárè is different from the languages that Basilico (1996) discusses in that the movement is obligatory and not a scrambling. This is corroborated by the absence of scrambling in the language and by the fact that the language is an obligatory Wh-fronting language as we have seen in Section 2. 22 Watanabe (2004) refutes the face-value correlation between HIRCs and Wh-in-situ (cf. Watanabe, 1991) based on Quechua and instead links the availability of HIRCs in Quechua to the availability of focus-in-situ. However, it is still not unreasonable to think that Wh-movement and the movement of the head noun of HIRCs utilize the same mechanism, as Watanabe (2004 Watanabe ( , 2006 argues. If so it is not surprising that the head noun in Dàgáárè always appears at the left periphery internal to CP, although we have to leave open a fine-grained parametric theory of HIRCs.
We have demonstrated that Dàgáárè presents a new type of HIRC, called left-headed HIRC and this opens up a possible reconsideration of the facts of relative clauses in other languages in the light of this syntactic derivation. This is important in two respects. First, this type of ex-situ HIRCs has not been observed in the literature. Second, it suggests a totally new picture of the typology of HIRCs (cf. Gorbet, 1977; Cole, 1987; Culy, 1990 ) and a careful reexamination of the relative clauses that have been simply assumed to be HERCs. Furthermore, it provides another piece of evidence against Cole's Generalization (Cole, 1987) that HIRC is restricted to languages with null pronouns and SOV word order (see also Culy, 1990; Hiraiwa, 2008, in preparation) ; Dàgáárè neither allows null pronouns nor shows SOV word order. Needless to say, Cole's generalization was based on in-situ HIRCs, but a theory incorporating both in-situ and ex-situ HIRCs must be pursued in the future.
A. Bodomo, K. Hiraiwa / Lingua xxx (2009) Please cite this article in press as: Bodomo, A., Hiraiwa, K., Relativization in Dàgáárè and its typological implications: Leftheaded but internally-headed. Lingua (2009), doi:10.1016/j.lingua.2009.06.008 21 Grosu and Landman (1998) and Grosu (2002) argue that HIRCs come in (at least) two types: the restrictive type and the maximalizing type. They argue that the latter excludes an existential reading and disallows stacking. Dàgáárè relative clauses do not stack. However, they do not exclude an existential interpretation.
We have to leave for future research a in-depth investigation of the semantics of HIRCs and its typology. 22 Under this analysis, one might wonder if two instances of à might co-occur in a relative clause, one for the CP and the other for the internal head noun. The expectation fails, however.
In fact, the ungrammaticality of (i) is predicted. It reduces to a requirement that the external D must 'bind' the internal head in a relevant sense (Williamson, 1987; Basilico, 1996) . If the internal head is also dominated by its own D, it is not possible for it to be further bound by the external determiner. In our structural terms, recall that the determiner takes a DemP as shown in (17b). Thus if the internal head also has à, the external à cannot bind the internal head noun. See also Watanabe (2004) and Hiraiwa (2005) for similar analyses.
